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A system and method for file system fIx-on-panic for a computer operating system which 
comprises an enhancement to the UNIX File System (UFS) that increases total system availability 
by detecting file system enors and determining whether on-line repair is possible and then 
locking, repairing and unlocking the failed file system. Availability of the entire computer system is 
increased since the mean time to failure for independent threads is increased by the amount of 
time up to the next failure and the mean time to repair for dependent threads is reduced to only 
the amount of time necessary for the repair. The system and method disclosed allows for repairs 
to be made during use, may be called from the user level and allows for blocking of only 
particular threads. 
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hoyi^sL-^-ioi^Msm^^^.T. vmmL 

ityr^)li^x^M.hmS:-tif--frxiy9i:TP^ 
x^^b^l&thXT"/y-. 

XT-J^ffi^y^yH y^WfT%hi}*}i0li>mbi>Xy- y 

[iS3f«7j ^T«^*»4.5:«3yt*-^'--7- 
yir- 'yX'rJ^<r>imLtiyr^i\^i^X7-J^tmm:i 

9—\z^ Wi^y\::>.-^~ ■ it^V'-y- 'ty-sr • i^x 
-f AcoStW Lfc7 r •< ;l^x;?.-r Afctjft Sx9-<0tta} 

||tf>rn^^9Aa-K • t'jUx ny\f:jL-:^-lz, 
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[i9:«tiBi4l iS3i«12fcEa<^3>tA-;?-fe: 

*JV>T. B9£7r'f/l'v;^xA®3&i. jL-y:7x- 7r 

*>v>"C. ilia7r'r;i'>';^xi^ ■ ^y^7x-;^36«, vf 
[iS««171 i9^12(c^<?)rjyf A-^'-tc 

^sgT** t i t sri$afc -r « 3 >^ t * - 
^. 

lOOOll 

• 3j-><p-r -f yi^i^XrJx. fosj <07 r-f ^PS^ji^f a 



i^y.'fi^ ( rVFSj . mmz " VFSopj X\i rvnodej fc 

LT*s:fl/$>iiT^>^ ) jeiaxuigawos7T^/i'$^>^ 

10002] 
[00031 

<0'e*SJ:p^:7r'f;U0^';P—7*fl:t LT. 7r-f;l' 
Att. ^ <07 r ^ ^l-i^XxAi^HS tf^ffl-r&>itotc:. . 

L^fr rn-.y:?j ?r|gSrt-i. CO 0'<=. 

[0004 J i::;-y:^XAwCOo-/^'FS riockfsj fifig 
ft«fc:>f 'J ^ y F ?/tT i> J: r -f 

hWi^iSmth, «;t«r, 7r'f;l'S/>^^Att. »± 

a. ZZ.Tyr^/1^. mSi$iti<Oi:mfii,tLlC:b 

<OT'Jb^>, CO>Stc-Pir>x. rgij^o-y^j XJi ^;^.- 
A- o«y^j II. 7T'fyPi/;^f-A**. *«iSi:LT, \i 

T#S— a<OD>y^Tt)S. P-y^'$tlJt7r-fyl'>'X 

f-A^r^'-fcXIi, •?-<07r'</l'j^XrAcOD«y^'** 
[000 5] ClfltJ^Lf. l"/N-K . o-/^'j «^ 

X'<-X)6>4.7r-<;l^i'X-fAS:B^L5:V\ L*>L, 

XTJ^^ry-^^yvthZbfiXTQhh. ^fc. -^i. 
4>ii<: 3 y t: A-^-±<D7 r ^ /Pi^-^^xAi&fS^ttpg 
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c 0 0 0 6 1 i^xTJ^mmfaf:mifhu;^tzis\,^x . 

W>Z.tiLt\i. Jai5fcfiSSS*ut. CcO^ffioftS 
&37*fc:i3l/^T§h.S. *fz.^)97. (Veritas) 1fiti<m 
^LfclBMi^'-V-^yl^K ■ Vr^tV'^XT-J^ rjFSj Tib 

S (C PU ) r :^_^x-_A..j, Ys ff^ ±#mizX OSV^ 
y^T-AfW^S-t^t^L^. T^X^'vi'X (Auspcx) 
c J: ->Tl^*ii;t «> d— o<of-x y^orryxi—^ 

100071 

14. yrAiVi^Xy-J^ fJ^=.y9m^\ fi^thtiif) 

'>x7-jt>. ■ x3y^yrmiimF<o rm^ii^j &t/ 

tif::f>b. (#a*oy^<7)J:3fe:) tJcl^fcLTo.y^' 

—r-tzb '>x<o^>'X7-A<o^mtiifiz\>^tzmiat 

1 0 0 0 8 J *SI^(?57 r ^ ;Pi^Xr A • y^ri y ^ ma 
i^ATAi::trffi{l. JL--/^'^ . yT-(/U-^Xf-J>> ruF 
Sj S^fiESSLT, 7r-f/l'>'>t.-f A • X5— *«iaJL 

^Ltiyr-fJU^'XT-M.iray^lX. IgffiL. -f-tX 
T^-o y c: i: J: •^t^lf^^'Xr AifffflttS- 

*a8«ilSt*>v^TiS<5A>fcLy;:£^XrAt:^J4. VFS 

i'X ■ ^XtA. IBMS)AIXi 3tttV>f ^-077 KOW:t 
-^l^-r-f >'^^>'Af•A$^■i•^-CV^&:t'<.^-f•< 



1 0 0 0 9 J *jf6B8<^xxr A t :srs*<. x^^iifzh 

h^yy-i y • y-r^JVi^Xy-M, • ^x y^"VOT7*D 

<^-C*iii:#T^S. f-^itt. ^«t>fc:7r'f>P 
i^Xf-J-^I^T^ , JL— tr— U'<l4^^,Df .r b 
^<Oo ti^O'/ifyr^iU- i^x^Jt, riockfej 
-«<07r^/l'j^x-fA • T-^flU&tTyPrf 'J 

xA^mLxt\^i§imxhhbn'mzi^^<r>xvf k^* 

[ 0 0 1 0 J *qSIBSf=tJV^TB8^.*'t Lti Xo^j:^y 
tjL-:?- • ^^V-T-iyVi^XT-JxCOimUzyr 
^ A^i^XT-A^m^^izaLy—xsyi^thtitbcr^^ff) 

yr»jjt y^-i/ a yb o^rffi^^setrs n 
• ^'^U-T'iyf'i^X7'J^(^ 

*>ite»6*x-f .y7**>/5.Bgs. j:<iD:trifc<iHtc. jf>7-f 
>r«Effir & *=Sf ^ttWLyt y r ;^>•XT•A^^o y ^ 
L. ftP$L/i7r^;P>'Xf-A03|->'5-f >'lSffi*a 
Lj*<fT. 4S15L<:7r>f/P>'>t-rA*T>'P-y^''^.6 

;^r-y7')&»^,fie&. J:0^^<O'f>'ry;rfyf— 2^3^ 

<y KtcS<Xxy7'KJ:->r»fT*n*. 
[00 1 1 1 PMIt. Tr'J^r-i^ayT-o^^A*-^, 
r^'-tXirffi5r1ffiR<07r>r^l'i^X-fAS:Jf-5TV»6;r 

<07 r /Ui^x-rA<ortOtt«f UJt t>tf>t*>Jt5x9- 

tvkri'y^ • xu-x Kts-g-tf. -fiitcov^T, 3fi^7 
'f><^S*»-C&&^r4.tf. Mt*)a'yi^ntmLfiyr-f 

Jl'iyXT-M.iSSmiZOyifthtzifX^U-yi^ ■ XVy 

^(Oyr^/w^xf-M<oPi(^imii:i 
i>^:*yy^ yismitmi$tix\,^ifsi. 'f:iuizm<r> 
xUyVi}iT^-tzi-iZbi:m±ti>t:v>tz. 7'n-y 

7r'f/l'vXf-A<7):t>'5^ i^««<:^^<Cje^tt"ffl 

[0012] 4^^Mff)mS&(/m<nn^b BW**. -e L 
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10013] 
fc:fet^t7}>?n^. CiiT. Aaj* (I/O) 

2. *i»i5!!ia$gs<cpu) 3, atf^qei; -fc^i^g 

3y2Ji. df-;K-K5, «^a6. m^7<X9^ 
1S.9l:.^yn^Vnr'i7.if ■ U-H^j-yj-^t »J (CD 
ROM) |gi^B7KSSlLTV^S. a)H0>e^7tt, 

«tcru^<9Z> 1 Ofcx~^'S^*trci)R0)W«f8J&K* 
1 0 0 1 4 J 02 Sr#M^S t . H 1 fcUV^T^Sn 

/l'24F«iafcJi, UFStyA-;l'2 8i:. V><^>*'<?5^ 

acidic, (Opi. 0»>2fcJ:tfl)p3iOJ:d 
=Sr) t:< y*«VFSJi3 2T11FSt>''jL 

(VFSop^fcJi Vnodelfc LTt>»^>*l'CV^4 ) VFSSS 

;<?-*/P24fcUFSJi2 6<^iafl!)'f>:J'— 7x— 

«L^VFSJi3 2S:^. (:J--T-Ji2 2, 

2 4fclJFSJa2 6*»^>(£S) >':^TAJS2 0*«^§il 

-enfciia;cT, iEi^S4o*<, f::<^/im^x 

l"vV38tki>t:^^tLt. UFS::^U-yH3 8tt. H 

*a*O*><0T*S ^Tti^Xj t<OttitTt>h) . 
1 0 0 1 6 J flga LfejES®f^fe:t}V>T . ^<07 r 



yrn^^erAO^KlStT, UFS;iU-/ H3 8*^JL- 
1>'-«22, ^-^n^24tmm3 2iitLxms2 
6(=as, 3A*c04^#j^ii:, 7r-fVI?j^XTni " 

ttfftoiE^^jafic^Skoi^v^x A® 2 0 1 

fcV^ : rAuthoritative Systea Reference 
■rA^) J i/ttii r ASRj ai^xfM.amJEmSi't^ 

[00171 rEitor (X5-) J JiASRtioT^fe 

I0018J ""Fault (7:r-/Ph) J <lX7-*ac: 
t-^iSttiJ^iSErCftS. ^Failure (Sd9) j i±y 

[00191 rUFS Failurej U^ffm^HZ^^tLf^Wl 

r^JAy^-i^ayfiZawX.mmii. 'synchrono 
IK failures (RSBtUt) j (7^^^9Aa— KAf, ^ 
T^t^f'Jt >y^'"^S) r a^nchronous failures 

[ 0 0 2 0 1 • v>f ^'Oi^j^rAXtt (^fM^tfjat 
V-7^)X- X ^ i^^^i^vt -r AO, 1$^<?5^ 

'J^^x-i^g^rtTtt, B«W!:ft«^2-:3ioafe:iffigf- 
r/issMlioiis (r-t—S^ 3 >-) J 
r Asserts (±5g) j tiru • rn^^^i^ 3 y vy 

V*^:^rtzii\yxm^^:,.^-?^ixh^^Xhh.M 
[00211 rpanics <y\-- y ) j JlJStfc, f-x -y ^' 

i^Xf-A • i^-v >y h^'jyj -e 
LX ^i^r-yh^^yiz-yXTl^ir^-rti Lk^M 

^•thwmt LxniLam\>^t>iih, 

[0 0 221 f filling Thread (imxU y jitVF 

simi)miiVimzmfhxi^yYX})i>, tse-rs 

(-fLT, a4«D)XW»/K**. imyr-tfUi^XT-A 
[00231 r Availability { HTffltt) j <4i^X-7A*« 

r#Si^XrA5riH»tSCt)Sf^aj*&. -e-^ifiWJC 
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AvmlalnUsy: 



MeanHmeToFaa 



MemJlmeToFail + MemliateToR^jair 



AvaUability » 



1^ ^ MeanHmeToR^uilrX 
K MemTlmeSTeFail ) 









y^->-X9- (ERSSEARD 








y^->-X^- OSWOUUJBLOCK) 







; 

(4) :^3r«s5jj, -ntf^mip^masHt^tvk 

( 5 ) 7 r /W^X7-A»±T ^±t o TV^Jit J jT-^I^ 

[ 0 0 2 5 J «ffcJL::i.y ^-X • :^^1'-t -f y^i^:^.^- 
AttiV^T. ::<OBI|Bll>anic()afl|fcJ:-jTS'AS*l 

•y^tJtLTS-C**. eRfl<rS:panic();l/-f'y|i, 



[00263 lockfsti, ioctl Oi^Xr-J:, ■ a-iVt^C 
misfit, Lfc*«-»T. -e*U4J:0B««tyy-x 

-HJrUFS locicfsi:-eiifc:J:r>-Cjgi>T^Sffi<o^r<?> 
[0027] UFS>fyry;>«yTr-i/3>'tt. TD^- 

L;t**oT. X7-t ttRf^ r/t-i^:? • X h y V 

ami. isnb^fiti^xmx^^imkL. -etx* 

<rk*iaST5rV». C<l^,fl?JWJ4. MTTPA»MTT 

»5rigT**. x^-^&ts^Ksrigrfts^jJ,*?. x^- 
•f-f 'Jx-ft:6tfe«, s^fcifetT. i)ff¥i3!iiBritr 

[00291 -iBmtir'-XfiZ.^wX. UF57 r >f /I'i^ 
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[00301 m^mmm^ UJtinodesU. lockfsi^ 

inod 

'f/Pj^xxA (cio8edqdK:l«HLJt:fir»K:fcv>T) <o 
Sits. itLA* rfsck-i>j (^t^itmir—x-^VZtj: 

1>'fl2 2. *-*7l^24«::rt-LTUFSJi2 6'\as. « 
BUI^ y K4 2<^«iaSI$K. #»^^4 4T*$tLfcJ: 

[ 0 0 3 2 ] #S9S#4 8 T-5S$ilS J: ^ K . 

4«»X^ y H4 2tt, X7-S-J$-:>Ta«J-tS. E 
SLT. #8gS^5 0{C*iV»T. ffiegS4 0T. ttRl 
Lfc7 y H'>'XT'J>jnX'-/t^-fn f ^Msj:\tsaay 
yy\i.T-n:t§m^ti. -e-LT. #sa»^5 2fe:J:->T 
*SixSJ:dfc. ^*)D-y^'3 6*cp^<?57r'f/l'>';^ 

VFS® 3 2 XmXiVSX U ^y F 5 4 S-flijt^4<0tift 

««® ruocxEDj 

[ 0 0 3 3 1 7 y >f /Pi^;^TAoa^Jt*««aiS*».S b 

lockfsfcKLT. ^■Lt=txJ::yr^)Vi^XT-Aff)fz 
tfyo^ :^T<0>!r-*/l'24<0«e@[ (IBiST'u y^'tB^ 
•rs f^Sf^j tmBr7y-f;^fe) ;^^'-y7'S^ 



<^r«A:? -y y<ofei«>ft:iB<©iS4 oa»<5»««<^)«ss 

i^Sr^tf, E<^S4 0J:O7T>f;l^)*eai(4. iEii^f 

[00341 i<0XII(Ci3V^T. H4l4«t;t:Wtirt»<0 
fc»J9^SrD-bX«4X7-3-K rerestartj 

$<7>X5-3-Hfc:«tTffi>^l. ^fc:t'^P'-i^3y 
SCifclS. yr^JU>'XTJ^imm^^iii>tvf:iik:fjJ;i 

■^xnmzmu'^. 

[00351 ^f>tzm5i^m-ht. xi-yif ■ xXyy 

v4etJ/m-thm4ff)>'XfAm2oim^iy.. im 

i^tc. RPC!&«0<4»#li. #SIS#6 0r, inetdliRP 
c<^)±J«*ii»$ir. mm^62X'^^ixi>X^lz. u 

m^64Xitkti>. ^<mic. m:ijiimmf:S'>t:ff) 

#!!aS#6 6T^$/LSJ:d(c. immfimi' 
«. «!!^68Ts fscla6®ie6a4 0±<0>^wt- 

10036} mtz3m^tUiJ:otz^ a-y^f XUy 
K4 6«. «gTo-fe;^$-i^^. -f-wi. yr^tui^ 
^-Mtt^x -y *-J&;i>-*;l'2 4*»/?>l»X-^^ 

tc^^ifutJ: £f^4 0±(tS$tutJ>$S 
«<0^-*f*S. S«{tT3>'trA-^'-«:7* y KO y^' 
$*=3:v^Ci:l4. ^y^ xV'yY4b<0'J^Xff>-^ 

^^l*«X7-^ifi64$-fr. 5^;^xA^#*«-?-/i$- 

Zilh, -Wltf-x.fA-i:nJ^Z.}i\zii-oX. i/X.=r 
MmWL. y-rAA'l/X'rh.^mcth, 
[0037] "^him^^mi-fhh. #88*^72 
T'. fsck36*7r<;l'5^XrA«S$-^L, i!<@IS4 
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rrya^y^i imftt, tmtzm^x. mm^7 

X #!BS^78riockfsl4M0. »<0J:tl'vK8 0 
I80Pv^'3 6 (04) <0|»*fcJ:->TUFS)i26 

[0 0 3 81 H7S:#jS^Si:. m»c03-6fc«L 

<ott®<oH<o^;3rf^ 1 0 0 ^Bq^ L r I 

[00 39] -f<yM0 2r. UFS4ai|A<. ttffi^tl 
Struct ufs_failure (XUtypedef uf _t) 1^3— 

**ttBEL7t^. vfsvfspip^J^lOatmct ufs_failure 
*^<r)iir-A>91fi^ hh. inA>l±. struct ufs.<|ueuefc: 

fi^fcSWlS. iOXl^vKW. #t»«mhfc^P^'- 
struct buf*iif_bp ; 



0, UFS;^ix.yKi:-f-<ora3l$-fr^»/i/v!^$*>lT??«<OEIfc 
- [0040 J 4g5t;4J^ 1 0 4 , rPANICj 117 rAiVl' - 

[0041]«®106 rUNDEFjJl, 

f::'itiM.m-h, ^ti(i,m=eEli. im¥&tti;ib 

l0042JttffllO8r INIT J II. Ztlii><^Ua~~li 
(TXIPSmWl^tsitA y^i^, struct ufs_fanurek3 



[0043] 

lawtex_t *uf.vfeJoclcp; /*ufsvfspS-«eStL«giEf-S3t*>tffli-^<>ni.*/ 
struct vfs.ufs *uf_vfs_vufp ; f*Z.i{JfiH-i.hf\titstr>'>SSi. X*l«/ 

struct vfs *uf_vfep;/*lockfs^jSBL, fsJC^h-Z^S-^Sii:*/ 

struct ufsvfs *uf_ufsvfsp : /•non-teninalt^StC^lr^T*/ 

ABia$«^/U^ufs_Ailure:d<<IS«>|(I*/ 
Alockfs^j^ L. fs)»^uiiminted/r«wiunted« 



/ 

char uf^fsnaK(HAXHNTLEN) 



Afs:i&<unnuntedOr<9tirv X5-«/ 



char uf_panic_straOCKFS.HAXCOINENTLEN] : /xt^C y 9\Z^h^j:hwtl&^*/ 

[0044J 1 0 rquEUEj z.ttt^<nvu~ hUh'^tK ^mmzii\^x^%h,h:Lh\iX%tt: 
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[0045] ^4)^1 1 2 TREPLICAj (i. UFSiU$;«(< 
i,. a-v i^ XU-y Htt, ufsvfs(!^)Jl0a*«i£}i!rS>&<7) 

[0046J«®114 rTRYLOOCjtt. U3-K*<a 

APXS (ufs fioifsO) SriBSIrrSfci^>fc:!e®=3rffi«fc: 
J: or r-r-- ^ Stut^: t S:®»-r 6 . 4M« L7t 7 r 

10047 J 4)^1 16 ruHOUKTj 7r>f;pyXx 

A3&tfifi$ns J: 0 1 r^-y-^y h Sit* J: d t:ia«$ 
[0048] «SS*tt«l 18 rurr fixj tt, i<07r 

[0049] «aBl 20 TLOCXEDj j&»L<:7r-f 

[0050]«^122 rpiXING J ii. fscka&«^;b9i 

[0051 J «S*4mi 24 rpiXEDj Z<Oyr^ 

[0052] UtT«, ±KIB* LstvK -:>*>OttS<^ 

1 0 0 COtzifXOiiS^^ic^Tfyh : 
-(Ohio 2i»<?.Jg5|5ttffil 104 rpANICj a. : #UFS 

=5rl^ <vp, ufsvfsp, vfsp*<NulIfft&) -.^^—y^WI 

i<D7 r -f /Ui/'X-r Afc*i^i4aaj!|it»<0J^«7 y r 7 r 

Aivti^hh ; -etT. c:<!07T'f;p>';^7^Afcir±iii 

[00531 «SI1 06 rUNDEFj yj»^>J^*aiil 04 

rpfflicj : yr^^'l^x=rJ>.<»smlm (ufsvfsp. 

vfsp, bp*%tnict is^isAX'\^h ) iP^^mzt^-it:. 
[00 54] 41^1 08 HNITj t^h^llO TQUEU 
Ej 'V: i^tetnict ufs_failure(i^ av^ • Xl^-vY 

[00551%®! 10 TQUEUEj t^t^n^^m^^WSU 



[0056] tt®l 1 0 TQUEUEj 1fih\m\ 1 4 TTRY 

[0057JKIS110 rquEUEj ;^^«3|c«Q81 04 

rpANICj : WSmMV^Jjni^X^Aiiff) (per-syst 

'S^i^XTJ^W^ (per-system) WSS^lM'^t:.. 
[00 58IIIQS110 rQlKUBj/114 TTRY LOCKj 
/I 2 0 rtOCKEOj 1 2 2 rpiXINGj i^^JSslPK® 1 
1 8 < 'NOT FIXj ) Z<7)y r ^ >Vi^X7-J>.\i^ 

[005 9] «Sil 14 riRY UXKj *>/5>ffl3R«y5 1 0 
4 rp/iNICj^: 7T>f;Pi^XxA<0lS0o</^'$^yti^) 

trat^ >f JxT*; h Lt: : iockfs«c:o7 r ^ iw^Xt 
Ul3fc^<7>7r'f;Pi^;^irA±(cfc* •}K^<iOttW*Jfc 

[006 01 ttJSl 14 TTRY LOCKj !{/»^,«®l 1 6 
rUMOUNTj A,: :i<r)7 lVi^XTMttmX'T-y'7'f? 

[00611 4^1 16 rUKHJNTj 1pt>^W& fm 

Fixs yr^ /i'>'X7-jK<DTy^'^yhifi^L . 

[006 2] 4)aeil 14 rm LOCKj 3fi»<>. 1j0Sl2O 
TLOCKEDj /V: 7r-f;W>';^T-A(?)|Ri)O y 7»4l£3El!>t 
/ij-eLT. 7r-<yl'>'XxA<o^0D'/^'*^L 

[0 0631 «1®1 2 0 TLOCKEDj *»i5>«®104 rpA 
NICj A, : iscWSmt^\>'^XiiT^^\.\ 

[0064141^120 riOCKEDj 1)^f>^122 rpi 
XINGj-^: yr^fUi^Xy-J^ffiX—z^—yn y^COfsjc 
lean7-f->l/H*«, fsdcfci OFSFlX^'J-fey h^ix 
3t. 

[00 6 5] 4)9812 2 rpixiNGj ifihmil20 ^10 
CKEDj A,: yr-i)U>'X7'J>.a)X—/^~y^a"/^f(0fs_c 
lean7^-/H«J4s fsckfci OFSBAIWU-t-y h$ti 

[0066] 4)tnSl 2 2 rpiXING I t)^f>f^W&l 24 

mxEDj^:7r^/i">XTJ*±<f^0\3"/^tiry 

O^^^ttlt: (ZHii. fs.clean = FSCLEANS-jgJSt 
[00671 *l|BB<OS^XTAfc:S«2r«fflf4wi: 

^tLh(OX'^z^XT'A<n^m&i)fmi!(tti>» 
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la (MTTR) {i. ffg<0i/X7'A;t-y<-A,.y fj 
Iifa<i0y — K'VtfD^x ^ • ^— y<— (failover) <0J: 

(0068] . if 

imi ] ^mcomm^<D-^i:f&&Lx^>i,fm 

K: rjL— i^j , r;jr-;|.;kj Ai^ rupsj jgig.^ |,^;it,v^ 
^^rjJ-'^^-i^a y (Mi.{fO|pl-Op3 ) imm-hZb 
iff'C^ S^-ocO0(?3VFS-f y 7 i-X 1 1 1 t2itt 
mtX^^&^^idJL-^y^fX • ^^l^-f ^ - i^X 

[04] iSiaSilTV^T. fl!ltOUFSXlx.y FOVFSST' 
[05] i^:^xA i: 7 r-frt'S/'XT-i^ •/"«=. v^Eia 

<o:m(oMm^^ivn:m±<7mpT$>*), zzx'>x 



[H71 *0BIIBartc*iV^rea^L;t7r^/l'>'XrA 

1 : ro* -/Hf- 

2 : AliJ^-t^'i'ay 

3 : i^JiijilUiSIS 

4 :^tl;- •■fe^'i/^^>' 
5 : ^-,-K-h' 

6 : ^^^S 

7 : CD-ROM^ 

8 : CD-ROM|ef)c 

1 0 : Tu^=yJ^ 
'ZQ'.jJ=.f^XOS i^Xy-J^m 
36 :m*)a yi> 
38. 54 : UFSXUv F 

42:imxU^}t 
80 :ffi(;OXP<yK 
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